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-€:LT. #G>tL/cCID *-<y h^^nytV- ^tA^U 
cDNA SH^iJy^— ^ */^M#£*L5S£l SfSB^J (^M Utf^f5 0 ^ ^ ^< 

vxmfe£ntci/jfi-/i'i l zm-fz > cid h^zmfc-tzz. tx\ m^s-y-r 
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mmm id 

mMM 1 /ilIB^jas|Efc*ne>;hrCV^* WN 0 ^«O^n^r— if?H 

{bfe^LttbliS^^ KfW£ LC-MS tioTi^U :«(:j;o 

^fK^atilLfco (1) 7^^by^>/-^y, (2) * ^UZ? 
— tf, (3) t^^^-^^jyt K7-^ (4) V^^7^ y 

20 (5) VZ/jt/WZ^-is^T"?-?*- if A, (6) !>yM7;^?y, (7) !7^^h^ 
a Ac, (8) T'^^M^n^U^ (9) ?7^— ^^ntfV, (10) !7-^5^" 
^ntfy, (11) !)V^7^f^ti7'yy, (12) Tjfj*^ l^T 

—if, (13) ^t^Dt/i/T/l/ffc K3 yy^ft Kn^ — if, (14) M)n 
^7"^, (15) i?^ 3 ^^fc^/V^^V^— if, (16) feI|7;V7 7 7 

25 5 7 —if, (17) S-h7y^7i7>-^ (18) fri^^S 

y»ft Ko^f-i?, — . (19) 17^7^ h^^^^y— fc\ (20) 3r>^ 

t7 5n^3^-f, (21) W*7*!/7^B N (22) 

^ h if, (23) !?t«ft Kn^t-^, (24) ~Z7 h V VS?— 

A„ b©8Wi&Fi Michrom BioResources %fc«fc £> ISA Ufc 0 
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AP: (1), (2), (7) ~ (24) O 20 f i^^^^f © b U y^^itto A 
#«r#»*H*5*>v<*fltfi (1) (2) -T?fc5 0 Bp: (3), (4), (7) ~ (24) 

5 ©2osio^y/^foby^>'yi{b^o BP«r*N»ttttS* w-^jfte (3) 

(4) t?fcS 0 CP: (5) ~ (24) O 20Sl©ief © h!) ^>yitt c C 

#*«ftM5ififtt (5) &t>* (e) -cfo-So ^■m^^^m^-r^mm 

bfCo 

LC-MS figfff 

iot^f KfWSr^tff bfc (Kawakami, T. et al, Jpn. J. Electrophoresis 
44: 185-190 (2000)) o £1\ «JE*5R&bfc^^K#3B-«r, MJ7/^n^, 

r-fe b^ b y s^te^Tf 7k<Dm^ik& 0. 1:2:98 45^1 ^mm^tco^^m- 

15 CTC Analytics *±$g (7) b If ^ 7° 7 — PAL LC-l M £r ffl Michrom 

BioResources *±$g<D MAGIC MS™ C18 ^-t t°7 P 9 0. 2mm N ft $ 50mm, 

*fc#5/znu ?L# 200 ^-^^^ b a— A) Rl«#%20/i 1 £2*ALfc 0 K© 

MAGIC 2002™ HPLC i^^A (Michrom BioResources It) SrJB l^TfTo fc„ 
£ CO £ £ © HPLC &Ib*B A tej&m. Tir b~ b V fr%.XJ t fr%: 0. 1:2:98 O^jgSJfC 

20 m^bfc^^-efc!9, ^■UT^tb+B B ©JR^JtlW: 0.1:90 : 10 Tf*>ofc 0 ^tt^ 
Wj*B B ©jft«S: 5%^b 85%^-ea:^@a-T?Jb^\ KSf^Srat^m^ttl b 

fc„ n <D b # <£>$ffci{3:$J 1 ju 1/min £ bfc D LC c/)^fctj^£ % New Objective *tj& 
CD PicoChip™^- bW (f*)# 20 M m) £r^U LCQ'V b 9 y -fWRM&lftVc 
(ThermoQuest %fc) cDf ^~ ViHtHlllg^A bfc c NanoESI ~ — K/KDflfcllfiiADSfc:* 

h&^tl^tlkL A2 % A3 (AS), Bb B2, B3 (B &) , C1 N C2 N C3 (CP) £ bfc„ 
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=3kjrS*-7 ? facts'? r -1 Jl'te. Xcalibur 1 "^)^- — T 4 V T 4 V ~7 h 
5 i:Lfc 0 

(D^Btr^^^^fc^tzi^-^^^^jL^o ^w^ti, m / z «: i m&k, 

IH Clit&JSo m/z &ftfti$ffl0) 2 o|a*T?^£;h,3^— */5U^$M*W- Ufco 

15 -Y^-^SO^fdSrfeo-C^Tfeo Jr#:^J^«, c= 17 h y JTp £ y i/^— A e^cd 
m/zlfi^ 715 j&mRXf877 j£i©^m^|?i/^i U fy7°;K7)i^ 
^^fe^n&^Wm'feSrS^V^/vSrfigm-t-SIStctt, m/z Mo^TteSfj 
«±1 ©$6ffl-C % ^l^tlLTiim/z 715 ©S^-JvWHOV^Ttt 6~16^(D 
ttHt?, m/z 877 (D^-TvWdo^Tte 13—23 ^©jfifflT?^^ Ufe 0 

10 7 fcMlE Lfc 0 

(DlSEJU^ m/z 715 <D A* b m/z 877 <0^^f-f-jV<D fc 9 — ^-fig^^-fr^tl, 
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f^bT^ifc-iooo ^^(t^'bo^^bfco £fc^p^#j&1-5^— 
^^^-/^^i; ^^sp/^^^^x^o^^o^^^ 5 0000 & t b ^ Co --^ 

p^^v>T^-r§^B#^o^^^^ 0 f C ^«7)^^(i 5000^^ i^tL 0 ^mm 

^©i*^ i£^B#^£^:iEbfcH&5n^- ^^rJ;bt^i-Sr i:iaot, A. B & 
10 t^ysf-y^b UT^tB^tifco 

AS£:495, 524, 546, 560, 671, 696, 779, 845, 871, 908, 962 ^ Q 
Bi£:451, 464, 509, 513, 546, 555, 583, 585, 626, 635, 649, 653, 701, 720, 
723, 740, 741, 753, 768, 789, 819, 821, 847, 873, 886, 922, 928, 952, 966, 
973, 978, 1057, 1230 ^ c 
15 CS£:636 X 670, 674, 679, 683, 718, 734, 735, 770, 824, 870, 918 ^ 0 

(DCIDX-<? h/t^#5fc#>, *§-lWtr LC-MS/MS fi-mz.fr if tc 0 fttit^kftteU 

T^7jk-rm / ESi?\-te, ±&vtcm<o t ufc 0 -r^*?-^ ix-Ms/Ms##H;ii§ibT 
20 k^-y *^&Wi&£titcm&fcmm'( *><d cid *>&-rff? x ? »j 

^(D^M:, K#^-f JTl/frh'&bthtL CID Matrix 

Science *±<£>^— ^ X &m V 7 h V ^ T T? & 5 MASCOT 1 " £: I ^ T . SWISS- 
PR0TS£)fCIS?ij7*-*-<— XfcMVTW-mVtck #l¥*-*5V^-C#^!ft&* 
25 >-^^Kft^^ Kfc bT^Pbfc#S£ 2 « (-Tft*^ A|£{;i:}b^Tte_L 
IB (1) ^.T>* (2) <D?l/s<?Ms BmiZ.$5\,^XlZ. (3) (4) cD^W^ff, c 

jg^^Tte (5) (6) (D*^s<?W), ^ff 6 MfiV^m^^lC^ t y h 
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&mM&zm>&Lxmbfctzmm&yv'rT-iimik\^, lc-ms \z ioxutt 
5 kx-'&btiti&iftmm, m/zm, a->3kmfabf£z 3^^— 7^m\^ 

io ^T^^-rs 6ti©^y/^i© h y -f^mw^m^, **iwk:s8^5 

^/f m^atll^lfc. (1) ^v^^-if, (2) *S~<— 

^y^. (3) t7^7^ Y^jVJsr**/?— fef, (4) S-h7^ 

7i7-l (5) -fe-f 3 !7 y t^^^-^v/^— if , (6) 7^7/^5 V 0 

15 ^^SCfiTK^^T?^^ h y (r/n #*±£ !)fA) i:R 

<D:(1) ~(5) tt-tn-e*t/*S— S!l3£^t) 500 7aiA b*/K(6)tt07a:A b^E-/U 0 
20 (2) : (1) ~(5) tt-ttbJptLjaS— 9 500 7* A h (6) 10 ^ x. 3, b ^E- 

A". 

<D : (1) ~(5) tt-ttb-etbdS— jWS^ t> 500 7xAb^;K (6) |i 50 7xA 

© : (1) ~ (5) n^tb^tltf—mfem V 500 7 A h t/V, (6) (j: 100 7 x A h ^ 
25 /W„ 

©:(1) ~(5) (i^rtt^rtt^— gij^^ ip 500 7^^b^-/K (6) 500 7 = A h 

®: (1) ~(5) n^frl^tltf—mfe^ V 500 7 J* h (6)fil lf=x-=E-/W 

(2): (1) ~(5) t±«t*b-etbJ6S— 8flJ£Mi 9 500 7xAh*/K (6) 5 fc°=r^/V„ 
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T*3«tt^/3 * y^/v^^ v 7 Sr-ttb-Ptb 10 fc° = ^EvV:Jo £0*1 ^3^fo^$ 
LC-MS figflf 

^^"^ KWWSr5Mff Lfc (Kawakami, T. et al, Jpn. J. Electrophoresis 44: 
185-190 (2000)) 0 £i\ WffiiliHlUfc^^KW^Sr, H7/Vtn^ Tir 
b~ h y ^Xt^TK^iffi^Jt^ 0. 1:2:98 ©^Jft 45 » 1 bfd 0 £*L 

10 #CtC, CTC Analytics f±§g <D h «9* > "? *7 — PAL LC-l"SrJBV^ Michrora 
BioResources *±$g<£> MAGIC MS 1 " C18 df-^r y -^7A(rti 0. 2mm, S $ 50mm, 
tt5/im, 200 jrl/jf^. Y n — A) 20 M 1 Sr^A bfc Q -^Zf^ Y<D 

$£{±JC3: MAGIC 2002™ HPLCiy^.^A (Mi chrom BioResources |±) 3rJE V^fTo fc c 
:i©£#<DHPLC#-itj*@ Atelfei^, Tir h= h y/l'&tfTkSr 0. 1:2:98 ©^afJtT? 

15 m^Lfc^-efe«9. ^fbT^filtB B ©Jffi^JfcW: 0. 1:90:10 "efeofc 0 ^LTf 

fc 0 CD^jgte^ 1 1/min £ bfc e LC (D^ffi^f* s New Objective tt3R 

CD PicoChip™^— Y?\s (ftm 20nm) LCQM^"^ b 9 !/ 7"MM;##f ?f 

(ThermoQuest *±) <75-T ^-^(-it^^A bfc 0 NanoESI K/K^fir««JPHft^ 

20 -y if 7 !) — ^oggg|^^cp#-e# 5 «t 5 i^iotv^ 0 ^7°i/— mflE«— — K/V 

Turbo Scan ^feSrigffl Lfc c r. <D$|fe£r#l¥ 5 HJ-fo^r 5 - £ \Z iot, # 
WlC^fSH^/^^-:?^^ 7 35 aS 9 ?r#fc 0 BllC#fe*L 
25 fc^o77'f/K5WI:^t. 

H&tet^- ^^-atf^r-f /W2 Xcalibur™?)^.— !)7^y7 M7^T£J1 
7-M-«fc«3, &T0>(DMZ)<z>7*-*&a&2lfTL;fc.o 
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(^mmmmx-h^^'f- VT&kXf&jjy^jvjj y7S^©^^t;^^t 

;VkZh?£\^fc 0 £ <0 Mlfc&JlZfe^ m/zte858. 9 $5 £ T>* 791. 0 2r ^O^jiu^ ±2 

o^jiiidj; vmm^tc, i£<>xmmvfcMmmn&$ii<'? f ~r^tem/ z 858.9, 

#MWHg9£% fc^^m/z 791.0, 4fc*#H#W 25 5 2 o^fe 5 D 

? 1 ,Sfo©H- 2 ^^al^UTto 

(Dbsa o^^r^^fc 7Sio^^Mji(co^,5 moau^^tb^fc^ci 

jbtB (i) ic&v^-t, mmm±(Dm: mttm (d^-t^t^ «=i.o > s^^/uga 
=100, mm&M&&^yi-Mz.tt-tz-$c<Dtf-i-x&e ( i, j) = s.= 10000 

El 8^, BSA$|^ 500 -7 ai A h^l^f*5jSK5)<D 5 m<Dm^^hnhtlfc 
Zfn^r 4 ^<D?1b^ 111/2620.0 a^fB#r^ 15 19 ^OPeHO^ n^r h J? 

5 m^m^^xh 9 s HiH^tib 5 o^jtfe-a-^^^s^Jgb-ci-^TOiy 
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»M•Tf=fi^«^^:*^buTv^<5^^•^/^%^&v^a-^fcae>, strife o :7 s n-tr^-e 

_Lffi5£(I)fc:fc5V'*-C, ^fl#±©^ (*6*HID (D^-T/i^T-f a =1.0, v-j/^tvi^ 

^<7)^(D^^/^>f 0=0.1 y^;^&&&nmttmizmw&(DmnmMm 

t^f 4*v'^t/Kc^t5-|!c(D#-t^^ e ( i, y) =5;= iooo 0 
10 Ife^^/n 7 r /KD W*^7°^ g ^— m&*at?i£.X<D&k bfc 0 

©fWP^fliStti^^H^ m 
/zmm±0. 75 (i$fe;fcf®ia±2h {fc^BtRQfaBil. 25 (jf&^fSH ±4) (7>$SKl*)k: 

(7) ^ o v > x n ^ n h u rt 0 
iU9^ bsa ss^^^^ 7 i®^n-r<b©, mm^wiE^^xfmm^(D^ 

T-J ^<om$:7F-t- o mxl-3:¥?m(D m/z IC#JT1j: 752) T?ijOo fciff® 

20 X* 19 ^^^v^^WS, BSA 06 (E^K "DS:Spl 

06-Ave" i: LT^fo BSA 5^a^) tf^&iijl^ — ^ &;=k JI|I#C Spl 05, 
Spl 04, -bWi^X^ ZftbteBSh&m<Di/Jf1-/Ub¥imX£ Z> 0 — >5\ 

25^7&i^(Dm^ts:^—^^^<Dm l m-xhmm^mx^^fc.^, bsaj^o^ji 

25 ©lu^^^J^n^r^^SrttJ^^^ LT, 111$:©, <D, ©o7n ir* &i£Mfc if 

ov^T, m^^— ?\zmz>^ bx% m^bco^ti^ 7 ^ ^mm^m^^y 

/^iSit^T^ 5 0 mi OMBSA^^ 500 7 a A h *:JV<DW&© b , 0 
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# T v % 5 & telW(D t? , 3§*{£Tt£#'U ? TV , ><5$l Kit***® t? < MM £ fi 7t if 
©BSA ^A^T^^l/^^®^e>#e>nfc^^ci7T^/^^KiS^ b (S^^ 

-T^— *£&3fca&fc„ Bpib, (1) ^t7 p P7 7^MOliis 5 [El<D$iJ^1--<T 
^ y^—ftmbtiX^ZZ. t 0 (2) ftltitfc>f]-tyD77-f^±©^ro^^t 
/HftJEW: 10 6 ^_b-CfcS w (3) tt7o7 7-f^±©^l-O^T, i?7 

^ ioooo mmxtb z> t v^ 5 m^um^^m t w>m&m^£^xmM7kmo. 5% 

15 ^T'fi 127 {S^v-^-^/l-^^^fc^ifcbfct©^ L-C^ofco /Pyh^ 
^ ^©©yo77^^t^ltS^^t/Wlg^t„ ^©9^, 

-?xi y y^r — ?0(Dh<Dfe, f»t?>yDt^t' BSA iX^^/V £ btbfc 

^fbfe 127^c^^/W;iO^-C,£lJ3£fTofc BSA $Hb#3<£> MS/MS §l|^£o# 
20 -^6^fc^^5s 0 h 103 bsa fe&isy-i-^t— ifebfc 0 gp*>, ^{±5^ 

tLfe 127 5 ^<^ft < £ & 81%#^;i3fc#>fcV^<D^fcofc£^ 

v&i*xmm£titci/? f *r^% bsa *^iy^^v^#^^^fc t ^^5, 

25 n:7T^Ml)7!>:»b©{£OV^, ^fl^fh 65, 64, 75, 81 , 76, 48%tf>v- 

y-TAstf BSA gl&^^M^^J^frfCo ft:£^(D©lW (BSAM5 fc'n^ 
/V) ^^W^TV^^, ^nfii^^BSA v^-?VV 
St 5 Ctia57°n77-f /K^iil^^^o ^ i T% tiMh^iflr 
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<D8feov^^*S38fitt« J: mi&0kW<n (2) & 3x io 6 {cfS^-TS <!: , jE^S- 

^Jil^ CPU ^P B 1oHilc «fc o TfFl Lfc ^ 5 o(D»JfeS|**Srafc 
5 &frit?)m&$:&\k-fZ> £,CPUB#F H l<E>JfcK:UT 43~45%ogiJ«Sb**s#e>ttyt 0 

15 CHJfe^J 3 ] 
25 KUl 
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FfV;V«lt h y ^ (SDS)-zK UT^y /VT 5 K^Vl^m^^tt (PAGE) fficof* 

62. 5mM hy ^-±&^(pH6. 8), 2%w/v SDS, 5%v/v 2-^ ~? }> ^ ? J — ;V S 10%v/v 
^yiry 0.0025%w/v yn^yx/^^- CIOIS^^^^^^T 30 # 
RUlgi 5 LfcCO%, ii?f £ftj£f£ii>k#lltbfc 0 Jh?fCDg&SfCD^£ Lowry 
CO ^fe £ o T tlj 5£ L § £l 100 /x g # COf^i^ (d *f b T H3 C£iJ& CO Kftflt 

w^sr^p^, mmm% so^l icufc r^ttcMtt im k y ^*tt^Di, 

pH 8. 8 KVfc 0 isaTJ ^^S^jStcT JV^r /WbCOfciO, 2/*L CO 400mM v 5 ^^ 
h W b-zV^Di, 60°C^T 30^ra^fi.bfc o O^td 10 /z L CO 400raM 3— K7 
-ferhT=- VmmZDUX-, ML- Bt^TT?60^R9JfefiUfco #*J 5/zL © 1. 0N4£Sfe 
Srflq;t % pH Sr 6. 8 (CMbfCo r (DWi&'k Laemrali CO SDS-PAGE l^MtfCo ZL(D h 

/V(pH6. 8) tTf|3CO^il^(pH8. 8)^b^ofc 0 ^U7^!//V7^ K^/K^»S 
tt#*4%fc 12. 5%""C*> t> % ^:#:co^:# £tt*f 14cm, ^ £ 14cm, £5 £ TOT $ 1mm 
-CfcofCo m^i^tljB#COm^«— ^CO lOmAffeofc fei/n^ 7x/-/KD^( 
V b#mm?A'k&m?A'<D&TBib>b&m#A'<D 48mm fT'iLfc^5 
T^Kj^r^ih Lfc y y ;WT 5: K^;v|r 40%^ ^ y — /K 10%@^7k*§$& 

^cofcir, #y y ;W7 5 K^/VSrzfcT* 2 HISfe^bfc 0 ^bfc^H y y ^ 
5 K^&tWSfc:?) 24<@co^VWf tcijOt!) ttlb5>®bfCo -t" ^cSj^IrI^ 
*j-LTSit©lRj#H: 2mmCO^i|>lT^-^^{^^]«9 ttj U #ijUJt &r £ f£— 52>S$ 1mm 

tigMa«coM 

12. 5%C0T^ y /l-T 5: h\ 0. 1%SDS, 375mM h ]) ^4IM(pH8. 8) «fc 9 ^-57X^^^ 

MLT^pe y AtK^^t^Ls Zbfc A/,A/,A/',A/'-7b7^f;i'Xf i/y 
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V^T^ KSrS^LfCo £ ©rt*B*M6*&^t?$Vi'&l£« 1. 5mm (DBm^m 
<9jfcWc 0 <7vH50>tii^<9 2.5pmolo#pey *7—J»&<£titiZ £ 5 m&m 

^^^-jA* fc7k^r^S:l^# N 50mM M#^T ls*e — $ ^mm^^f^ 

^I^SSKcKDx:, 37°C^T 16 B#BQ^ LM^£0££f?o fe 0 ^ Jt^H^ 
KifrJt(DttJ±;(i25mMm^T>^E-r>A/50%T-fe h= h y /KtK^t? 1 

hk m^x 5%mwt/5o%T~t h= h y /wk^t 2 mm\ mtamm^ 1 

LC-MS ftgfff 

ioT^^K^^f Lfc (Kawakami, T. et al, Jpn. J. Electrophoresis 

44: 185-190 (2000)) o £i\ ^J£Mi KfWSr, h V 

Tir h y^U?7k(D^i:b^ 0.1:2:98 ©^45^1 fcl$§#Lfc 0 ^tl*mM 

CTC Analytics 1±m(D h V 9 —PAL LC-l w £/iiVV Michrom 

BioRe sources %kM<Z> MAGIC MS™ C18 * -r y ^ ^ (^^ 0. 2mm,S ^ 50mm, 
^5 M nu ?LS 200 ^-^^^ hn^-A) (-^^20^1 ^^AUfCo K© 
^ttite MAGIC 2002™ HPLC-^^^A (Michrom BioResources t±) &fflV^frofc 0 
C <7> i: # <Z> HPLC SfKifB A (i^ s T-fe h ~ h y ^t>VK«r 0. 1 :2:98 ©t^T 
^Lfc^-e&9, *fbT^l!j^B^^Jt^0. l:90:l0t?feofc 0 tltf 

wj*@ b <Dmm% 5%frh 85%&x\&m*)mx±if s ^m^^mm^^mm u 

- ® ^ ^ ©Iltt^I 1 /z l/min t Lfc, LC<Dmmmit, New Objective^ 
<D PicoChip™- — \f/U 20/zm) £r^U LCQ'V b y y ^ljf£^$f*f 
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(ThermoQuest tfc) <D4 tyjltitSlAtfcc NanoESI HVK^{4SfiJQl^=3f 
^u— ffiSfcti 3. 0mA t Lfc 0 

5 irill 

LC-MS ^D77-f/Vf'-^B, 36 -^>-7 D /^X24^>' K^-O, ft 864 
j@-efo5o itlfe07 P D7 7-f^T^^(CO^t, Xcalibur ra CD^- — T j Df^V 
7 h ^T&JEl^-C^=*-;* h^T-f/W^mUTt^ C N C++WMS.tJ ? Perl fif 

25 m/z 715 i£{#&tF 877 ^^(Dl/^-r^^^y^-^r^h U f" ^/VcDgtt 

^±1 VIST's ^ffiiulltli m/z 715 O^-TvWCO^Tte 10 £-±5 
^©®H^>m/z 877 ^^^■^/^^COV^T{*18^±5^(DSffl-e^^bfCo'^S.U^ 
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2 «^©tIWfr£3fci>-^/^3!&Sitm^ 

^.bx^mmmw^fDiy^-r^m^ io'mieltco $ h\z.^^±.^m/z 715 

(D^^-T^b ro/z 877 (Di/?^/\s<D\?—?&Wft^tl^iM^®fm\^mi,X 10 

20 ft 5 £ ^B#rafi^lM^mbfc 0 
©SDS-PAGE \Z. ioT^M Lfc 24 F^©/n7r-l';WCO^T, Kfflfc 

1+2, 2+3, 3+4, ••• , 23+24 <£> £ 5 ^ F %^1r ZMX*Mtgs<^ K£fi 

15 ^fe^*, ^P^te 1+2 t 2+3 T3 <DMte&t>1tl%Z> 5 It&C* 

{£ l KtefiftS i 5 ^UXfitaT^>< 6 !£|^©S;te^:fr-^fN- J: 9 . 
tH^tii Tl7 £ 9~24 (DMte&fritK iot, KcDmta^t3-tir^#fcio 
ft&\ MLTifti^+^fc^ KKilBLTW:. ft^|^emmiIIifc£l&#-?-<5 

-hiB^ (i) ic^-c, &fm$k±<DM: mnm ©^7^ 0=1. o % isy-rsv 
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